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The intermedíate band solar cell [1] has been proposed as a concept able to substantially enhance the 
efficiency limit of an ordinary single junction solar cell. If a band permitted for electrons is inserted 
within the forbidden band of a semiconductor then a novel path for photo generation is open: electrón 
hole pairs may be formed by the successive absorption of two sub bandgap photons using the 
intermedíate band (IB) as a stepping stone. While the increase of the photovoltaic (PV) current is not a 
big achievement —it suffices to reduce the bandgap— the achievement of this extra current at high 
voltage is the key of the IB concept. In ordinary cells the voltage is limited by the bandgap so that 
reducing it would also reduce the bandgap. In the intermedíate band solar cell the high voltage is 
produced when the IB is permitted to have a Quasi Fermi Level (QFL) different from those of the 
Conduction Band (CB) and the Valence Band (VB). For it the cell must be properly isolated from the 
external contacts, which is achieved by putting the IB material between two n- and p-type ordinary 
semiconductors [2]. Efficiency thermodynamic limit of 63% is obtained for the IB solar celH vs. the 
40% obtained [3] for ordinary single junction solar cells. Detailed information about the IB solar cells 
can be found elsewhere [4]. 
IB solar cells may be implemented by nanotechnology [5]. In particular the IB can be formed by the 
bound states of quantum dots of a lower gap semiconductor located inside a wider bandgap host 
semiconductor. The first practical realization was made with InAs QDs in a GaAs matrix [6]. Other 
groups have prepared similar devices [7-11]. Highest efficiency so far has been 18% [10]. In reality 
present QD IB solar cells present a negligible increase of the photocurrent and a substantial reduction 
of the voltage so that they always present less efficiency than test structures of the same host 
semiconductor without QDs. 
As matter of fact one of the reasons of this reduced efficiency is that the InAs/GaAs system is very 
inappropriate. The increased thermodynamic efficiency limit is achieved for a bandgap of about 2 eV 
and a position of the IB band at 0.7 e.V from the CB whereas in the InAs/GaAs system has a total 
bandgap of 1.42 eV at room temperature and the position of the IB is at about 0.25-0.30 eV form the 
GaAs CB. Calculations [12] show that for these bandgaps the one-sun efficiency (the one referred to 
in all the cited publications) cannot exceed that of the cell without IB although the case might be 
different under concentrated sunlight. However, this materials system has permitted to experimentally 
prove the operational principies of this concept, namely the two photon mechanism [13] and the three 
QFL splitting [14] and its direct consequence, the achievement of voltage very cióse to the GaAs 
badgap [15]. Unfortunately this has only been possible to detect [13] or achieve [15] at very low 
temperature when the thermal escape has been suppressed. 
The reduction of voltage of present QD IB solar cells is partly due to the reduction of minority carrier 
lifetime introduced through the dislocations created by the stresses. This has been amended by stress 
reduction of spacer increase and is not a major probiem today. In part it is also due to the reduction of 
the bandgap due to the invasión of the bandgap by the heavy hole states [12,16] that form a quasi 
continuous, and by the formation of a wetting later that acts as a quantum well [12]. According to this, 
it is unfair use single gap cell without QDs with the cell with QDs in the same host material. Changing 
the bandgap of the host material this probiem is solved. Yet the increase of current is very small and 
this is due by an inherent low absorption of the QDs for interband transitions. We think that the CB 
wavefunctions have an envelope with S symmetry [16] while this symmetry is absent in the VB 
wavefunctions. The consequence is that the relevant envelope wavefunctions overlap poorly. We don't 
know yet the solution to this issue, besides, of course, a photon management strategy to enhance the 
absorption. 
Finally another issue is the thermal escape. It prevenís form an easy splitting of the CB and IB QFLs. 
Best solutions are the reduction of the QD size to prevent QD excited states that may provide a ladder 
for the escape of electrons [17] and, of course, to change the material system to better exploit the 
potentialities of the concept [18]. 
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